the temperature, blood pressure (systolic and diastolic), pulse rate, and respiratory rate, of a number of patients simultaneously. The technical difficulties of designing the transducers to make these measurements have been solved; the two main problems have been the presentation of the data, in an acceptable form, to doctors and nurses and the design of a suitable harness, to house the electrodes, &c., which would not disturb the patient. The measurements on each patient are shown on a group of indicators which are fitted with variable alarms for both upper and lower limits. The individual values for each patient are recorded automatically, say every five to thirty minutes on a conventional temperature chart. There is a separate chart for each patient which is presented to the recorder in turn and can be removed for inspection at any time. The temperature is measured in the axilla and the ECG electrodes are also located in a simple harness. The final design of this is not yet available. These methods can be adapted for either intensive care units or general medical and surgical wards. Digital computers: With the help of Elliot Medical Automation and the King Edward VII Hospital Fund for London, an experimental centre equipped with an Elliot 803 computer has been installed in University College Hospital. It is proposed to investigate the application of computer techniques to medical problems.
It appears that the most difficult and controversial subject is the handling of medical records. We have started by placing the 15 items of information on all 'in-patients' contained in our disease index, into a magnetic tape store. This process is now complete for 1962 and 1963. Multifactorial analysis of these data has now started.
The problems are not only those of the computer engineer but lie in selecting, verifying and categorizing the medical data before they can be stored in this way. The quality of the data needs careful checking and it is possible that as these methods become more important, then the standards of note keeping and the accuracy of observation will improve. In order to study most medical conditions, however, a suitable method of including out-patients in the disease index must be devised.
A method of reading automatically the results of the auto-analysers in the biochemical laboratory and feeding these directly into the computer is under development. These data can then be manipulated to give statistical information about all or groups of tests and also cross-reference can be made to the disease index store to study groups of patients or specific diseases. Numerous other projects are being studied, ranging from radiation treatment planning to assistance in the allocation of nursing duties. Courses for medical personnel on computer techniques take place every fourteen days. These and the other facilities of the centre are available to other hospitals and medical institutions.
The increasing need to maintain and improve the standard of medical care makes it essential that the collective data and ultimately the experience of the hospital are available to those who need them. The computer can rapidly manipulate the information it contains and hence give answers to problems which were impossibly tedious by older methods. Pilcher (1939) drew attention to the fact that examination of patients with deep venous thrombosis of the legs frequently showed, as well as the usual physical signs, a raised leg temperature on the affected side; this often preceded the development of other local signs.
A survey of a group of adult surgical patients was recently carried out to reassess the value of this physical sign. Thepatients were examined daily or on alternate days as follows: all patients with unbandaged legs were placed so that their legs were outstretched on the bed in front of them and uncovered to above the knee; they were thus exposed for about ten minutes, care being taken to avoid crossing the legs or constricting the thigh by clothing; this allowed normal legs to cool to an equal temperature but maintained a temperature difference in legs where an abnormality was present. The temperature of the skin around the ankles was compared by the hand of the observer. Only a qualitative and clinically detectable difference was sought, no attempt was made to measure the difference or the absolute temperature of the legs. The presence or absence of pedal pulses was then checked and leg pathology, including the usual signs of venous thrombosis, noted. Solitary occasions when one leg was warmer ('hot leg') were ignored in order to eliminate observer error; a positive result was recorded when a hot leg was found on two or more consecutive occasions. Table 1 shows that a relatively large number of patients had a cause for their hot leg: this group contained a high percentage of patients with (Table 1) showed no cause other than deep venous thrombosis to account for their hot leg. The commonly recognized signs of venous thrombosis did not appear in all instances but, when they were present, bore a variable time relationship with the onset of hot leg ( Table 2) .
Results (Table 1)
The onset of hot leg preceded the appearance of signs of deep venous thrombosis by three days or less in 5 of the 8 operated patients and by one day in 4 of the 6 non-operated patients. No other signs appeared to substantiate the presumptive diagnosis of deep venous thrombosis in the 14 patients who showed a hot leg only without any other apparent cause.
The side affected and the sex of the patients were not significant factors in the unexplained hot leg series but age and the severity of operation were significant (Table 3 ).
Discussion
Statistical analysis of the figures in the tables above has shown that the relationship between hot leg and deep venous thrombosis is extremely unlikely to have occurred by chance; in the absence of any other suggested factors, a causal relationship between deep venous thrombosis and hot leg can be assumed to be present. The age incidence and relationship to severity of operation are in keeping with accepted predisposing factors for deep venous thrombosis; the fact that clinically diagnosable thrombosis frequently developed after the finding of a hot leg without other signs adds weight to the supposition that the two are connected. A basis for this physical sign is given by assuming that thrombosis of some of the deep veins leads to re-routing of blood from the deep to the superficial system: the superficial veins are often found to be dilated in deep venous thrombosis (Homans 1934 ) and this increased skin flow leads to the increased temperature.
The test is simple to perform and the use of this physical sign has frequently prepared the clinician for the discovery of deep venous thrombosis in cases where it might otherwise have been missed. The use of hot leg only, without other signs, in the diagnosis of deep venous thrombosis may decrease the number of pulmonary emboli which appear to arise without demonstrable signs in the legs; the number of pulmonary emboli in this series (2) was too small to permit this to be evaluated but prompt treatment, based on the presence of an otherwise unexplained hot leg, may help to reduce the incidence of this complication.
